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1 , Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless othenvise indicated under this item. 

I I the International search was carried out on the basis of a translation of the international application furnished to this 
' — ' Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequentiy to this Authority in written form, 
furnished subsequentiy to this Authority In computer readble form. 



□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond tiie disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form Is identical to the written sequence listing has been 
furnished 



2. 
3. 



I I Certain claims were found unsearchable (See Box 1). 
I I Unity of invention is lacking (see Box II). 



4. With regard to the title, 

pr| the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. 



6. 



Witii regard to the abstract, 

I the text is approved as submitted by the applicant. 



mthe text has been established, according to Rule 38.2(b), by this Authority as it appears in Box 111. The applicant may, 
within one month from the date of mailing of this intemational search report, submit comr 



The figure of the drawings to be published witii the absb'act is Figure No. 
as suggested by the applicant 
because ti^e applicant fatted to suggest a figure. 
[X] because this figure better characterizes the invention. 



comments to this Autiiority. 

3a 

[ I None of the figures. 
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B X III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



The present invention relates to mechanical-electrical power conversion 
systems. The systems comprise one or more electroactive polymers (513) 
that convert between electrical and mechanical energy. When a voltage 
is applied to electrodes (510, 512) contacting an electroactive 
polymer, the polymer deflects. This deflection (509) may be converted 
into rotation (514) of a power shaft included in a motor. Some motors 
of the present invention use a clutch. The clutch allows engagement 
and disengagement between a driving member (an electroactive polymer 
transducer) and a driven member (a power shaft) . Repeated deflection 
of the polymer may then produce continuous rotation of the power shaft . 
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According to International Patent Classification (IPC) or to both national classification and IPC 
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Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 HOIL H02N 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data t>ase and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, INSPEC, COMPENDEX 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category *• 


Citation of document, with indiccUlon, where appropriate, of the relevant passages 


Relevant to claim No. 
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us 6 194 815 Bl (CARROLL CHARLES B) 


1,11,12, 




27 February 2001 (2001-02-27) 


25,31,37 
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column 3, line 40 - line 65 


31 




column 14, line 29 - line 50 






column 6, line 16 -column 9, line 67 
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US 5 761 782 A (SAGER FRANK EVERETT) 


54 




9 June 1998 (1998-06-09) 
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column 12, line 41 - line 61; figure 14 


81 
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'A* document defining the general state of the art which is not 
considered to be of particular relevance 

"E* earner document but published on or after the international 

filing date 

'L* document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 

other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



'T' later docunr^nt published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X' document of particular retevance; the claimed invention 
cannot be considered novel or cannot t)e considered to 
involve an inventive step when the document is tai<en alone 

*Y' document of particulcu^ relevance; the claimed invention 

cannot t)e considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilted 
in the art. 

docunnent member of the same patent family 
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C.(Contlnuatlon) DOCUIMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indicatlon.where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
X 
Y 



X 
Y 

P,X 



KORNBLUH R ET AL: "Electrostricti ve 
polymer artificial muscle actuators" , 
ROBOTICS AND AUTOMATION, 1998. 
PROCEEDINGS. 1998 IEEE INTERNATIONAL 
CONFERENCE ON LEUVEN, BELGIUM 16-20 MAY 
1998, NEW YORK, NY, USA, IEEE, US, PAGE(S) 
2147-2154 XP010281583 
ISBN: 0-7803-4300-X 
page 2153; figure 7 

WO 01 06579 A (STANFORD RES INST INT) 

25 January 2001 (2001-01-25) 

page 22, line 33 -page 24, line 18 

page 15, line 25 - line 33; figures 2A-2C 

page 20, line 28 -page 21, line 12; figure 

20 

US 6 069 420 A (MIZZI JOHN V ET AL) 

30 May 2000 (2000-05-30) 

column 15, line 32 -column 15, line 5 



MO 01 58973 A (STANFORD RES INST INT; 
KORNBLUH ROY D (US); ECKERLE JOSEPH 
STEPHEN) 16 August 2001 (2001-08-16) 



54-58, 
60,61,64 



65-69 , 74 

85-90 

31,81-84 



page 5, line 25 -page 6, line 13 

page 24, line 22 - line 31 

column 27, line 9 -column 28, line 21 

figures 3A,3B 
page 20, line 29 -page 21, line 24 

figures 2B,2C 



54,75 

65-69, 
74,81-84 

1,5-9, 
16-20 , 
30,31, 
37,39, 
40, 

85-88,90 
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Box I Observations where certain claims w r f und unsearchable (C ntinuation of item 1 of first sheet) 

This Internationai Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. I I Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 



2. I I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Intemational Search can be carried out, specifically: 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box 11 Observations where unity of invention is laclcing (Continuation of item 2 of first sheet) 

This Intemational Searching Authority found multiple Inventions in this intemational application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — ' searchable claims. 



2. I X I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remarlc on Protest 



I I The additional search fees were accompanied by the applicants protest. 
I I No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-53 

Mechanical /electrical power conversion system comprising 
electroctive polymer elements coupled to a crankshaft 



2. Claims: 54-84 

Mechanical /electrical power conversion system comprising 
electroctive polymer transducers and a clutch mechanism 
coupling the transducer to a power shaft 



3. Claim : 85 

Mechanical /electrical power conversion system comprising an 
electroctive polymer element and a flexure to Improve 
torsional stiffness of the system 



